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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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By wosrrcbT& 



Substrate Tested 



Color of Substrate 



Thickness Transmission Wav«Wave!ength Region 
(nm) 



£ 3M Microflex 8025-1115 80-6104-6609-8 


orange.Cu traces 


2-2.8 mil 




>465 


F,G,H,I,J,K 


ABS (Sample 1) 


cream.opaque 


0.13 




>400 


E.F.G.H.I.J.K 


a ABS (sample 2) 


cream.opaque 


0.122 




>400 


F.G.H.I.J.K 


□ Acrylic 


colorless, clear 


0.111 




>370 


D.E.F.G.H.I.J.K 


£l Al CD disk (40nm) 


reflected mirror 


40 nm 




>300 


B.C.D.E.F.G.H.I.J.K 


a Al CD disk (45nm) 


reflected mirror 


45 nm 




>300 


B.C.D.E.F.G.H.I.J.K 


Al CD disk (50nm) 




50 nm 




> 300 


RPnPF^HI Ik" 


Al on SET 


reflected mirror 


3 mil 




>320 


B.C.D.E.F.G.H.I.J.K 


Alumina 


opaque white 


0.034 




>330 


C,D,E,F,G.H,I,J,K 


rj BT Epoxy 


opaque brown 


0.063 




>520 


G.H.I.J.K 


rj Canvas 


natural 


32 mil 




>400 


D.E.F.G.H.I.J.K 


fjj Diamond Grade Sheeting 


reflected mirror 


22 mil 




> 400 


u,u,r, o,n,i, j, r\ 


HJl FR4 with green solder mask 


green 


0.062 




> 400 


E F I J K 


|?| GFRP precision punch 


light 


0.135 




> 360 


L',C,r,v3,n,l,J,l\ 




yellowish-green.translucent 








Q GFRP (FR4) 


light 


0.067 




>360 


D.E.F.G.H.I.J.K 




yellowish-green.translucent 








e ffck lice oliHo 

|*j <j vaiass suae 


clear.colorless 


0.222 




> 310 


C.D.fc.F.G.H.I.J.K 


—a £n Halar ethylene-chlorotrifluoroethylene ECTFE 
U film 


hazy colorless (off-white) 


19 mil 


230 


- 275,> 280 


A,B,C,D,E,F,G,H,I.J,K 


1*1 ra hdpe 


white 


0.127 




>280 


B.C.D.E.F.G.H.I.J.K 


^ !a Kapton 


orange.transparent 


0.6 mil 




>435 


E.F.G.H.I.J.K 


yj a Kynar polyvinylidene fluoride PVDF film 


hazy colorless 


15 mil 




>200 


A.B,C,D,E.F.G.H.I f J,K 


L fj fj Mirror Multi-layer film 


reflected mirror 


2 mil 




>200 


A.B.C.D.K 


f=«i Multi-layer film 


multi color 


2 mil 




>200 


B.C.D.E.H.I.J.K 


j J layci oct^umy oyoidii L>oi U 


opaque white 


Ol mil 

£\ mil 




> 400 


r\ c c la t i i/ 




opaque white 


15 mil 


415 - 


530 ,> 600 


E.H.I.J.K 


J nyzoa ru-yzuu 


color! ess.clear 


0.116 




> 280 


C.D.E.F.G.H.I.J.K 


r=.-f fs. DP I ov an QrtOi* 

■ *■* Lexan suo4 


colorless, clear 


0.119 




> 390 


D.E.F.G.H.I.J.K 


5 *■ t£j rue w/ green soiuer masK ispi i J 


green.no traces, board only 


0.033 


400 - 


600 ,> 660 


E.F.I.J.K 


* -» jj roD w/ green soiuer masK (spi d.) 


green 


0.066 


400 


- 610,>660 


E.F.I.J.K 


1 1 iX PPR u// nroon cnlHor moct /cnt T\ 

faerf ij| rv>D w/ green soiaer masK ^spi «3/ 


green 


0.066 


400 - 


(jaa ^ cert 


E.F.J.K 


kco mj r\so w/ green soiuer masx (spi 


green, ground plane stripes 


0.066 


400 - 


600 ,> 660 


E.F.G.J.K 




1/4" across 










PCB w/ green solder mask (spl 5) 


green (yellowish tone) 


0.063 




>450 


E.F.G.J.K 


£5 PCB w/ green solder mask (spl 6) 


green (bluish tone) 


0.068 


400- 


600 ,> 670 


E.F.J.K 


□ PETG 


opaque white 


22 mil 




>400 


D.E.F.G.H.I.J.K 


Q Polyimide 


opaque dark brown 


0.074 




>520 


G.H.I.J.K 


□ Polypropylene 


translucent white 


0.128 




>280 


C.D.E.F.G.H.I.J.K 


Teflon 


opaque white 


0.161 




>200 


A.B.C,D,E,F.G.H,I.J.K 


a TPX polymethylpentene PMP film 


hazy colorless 


11 mil 


230- 


275 ,> 280 


A.B.C.D.E.F.G.H.I.J.K 


□ Two layer Security System Card 


opaque white 


13 mil 




>420 


D.E.F.G.H.I.J.K 


□ Udel polysulfone Thermalux film 


hazy colorless (off-white) 


10 mil 




>310 


C.D.E.F.G.H.I.J.K 


£ UHMWPE 


si translucent white 


0.14 




>280 


C.D.E.F.G.H.I.J.K 


£ Ultem 1000 polyetherimide sample 1 


amber.transparent 


0.13 




>415 


E.F.G.H.I.J.K 


a Ultem 1000 polyetherimide sample 2 


amber.transparent 


0.122 




>430 


E.F.G.H.I.J.K 


□ Ultem Tempalux Film 


amber.transparent 


8 mil 




>400 


D.E.F.G.H.I.J.K 


a Ultem (filled) Mint-Pac by Circuit Wise 


amber.translucent 


0.064 




>410 


F.G.H.I.J.K 


£ Ultrason E polyethersulfone PES film 


hazy amber 


10 mil 




>300 


C.D.E.F.G.H.I.J.K 


rj UVPS 


orange, transparent 


3 mil 


310 - 


400,> 470 


F.G.H.I.J.K 


□ Victrex PEEK Film polyetheretherketone 


amber.hazy transparent 


10 mil 




>390 


D.E.F.G.H.I.J.K 


□ Vinyl card 


opaque white 


30 mil 




>410 


D.E.F.G.H.I.J.K 


Vinyl film 


clear 


7.5 mil 




>380 


D.E.F.G.H.I.J.K 
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Light Source Profile 



5 h 



Light Sources: Fusion D Bulb 
Emiss. Wavelength 300 - 450, 500 - 600 
<nm) 

Wavelength B, C, D, F, G 

Region: 

Intensity: 

Notes: 



Emiss Spectrum: 
90000 



Picture of Light Source: 



Fusion D 100.xls 




Emiss Data (Enter data from frequencies 200 - 


1000 only. Enter data separated ba a coma and one space (i.e. 


12.3, 32.1): 


4371, 


3681, 


4423, 


4041, 


4026, 


4369, 


4010, 


4228, 


3519, 


4111, 


3627, 


4240, 


3962, 


3797, 


3989, 


4447, 


3831, 


3689, 


3860, 


3839, 


4266, 


3601, 


3955, 


4401, 


3722, 


3732, 


3956, 


4012, 


3506, 


3899, 


4133, 


4359, 


4452, 


3584, 


4151, 


3963, 


3765, 


3692, 


3927, 


4447, 


3759, 


3826, 


4215, 


3946, 


3853, 


4117, 


4283, 


3644, 


3793, 


3609, 


3810, 


4253, 


3981, 


4295, 


3881, 


3604, 


3679, 


3791, 


3519, 


3888, 


4435, 


3511, 


4463, 


3632, 


4161, 


3553, 


4280, 


3803, 


3590, 


3769, 


4096, 


4095, 


3157, 


3210, 


3202, 


3285, 


3130, 


3130, 


2986, 


3018, 


3082, 


3306, 


3263, 


3302, 


3106, 


3109, 


3042, 


3115, 


3082, 


3266, 


3263, 


3530, 


3749, 


4239, 


4413, 


4841, 


4757, 


4922, 


4423, 


4687, 


4975, 


5386, 


5045, 


5378, 


5474, 


5935, 


5550, 


5610, 


4778, 


4176, 


3786, 


3906, 


3883, 


4203, 


4462, 


5436, 


6021, 


7066, 


7135, 


7701, 


7402, 


7829, 


7338, 


7530, 


6794, 


6843, 


6405, 


6634, 


6042, 


6018, 


5783, 


6329, 


5930, 


5807, 


5502, 


5727, 


5461, 


5688, 


5247, 


5570, 


5405, 


5567, 


5386, 


5781, 


5637, 


6314, 


6370, 


7090, 


7391, 


8362, 


8474, 


9376, 


8810, 


9034, 


8309, 


8352, 


7302, 


7060, 


6442, 


6592, 


5953, 


6332, 


6213, 


6414, 


6010, 


6346, 


6202, 


6452, 


6059, 


6397, 


6143, 


6287, 


5829, 


6186, 


6000, 


6133, 


5463, 


5397, 


5360, 


5941, 


545,6, 


5218, 


5120, 


5882, 


6010, 


6826, 


6847, 


7690, 


8224, 


9277, 


9379, 


10762, 


10314, 11424, 12000, 


13370, 


12474, 13928, 13594, 14824, 


14734, 


16098, 


15146, 16235, 15923, 18144, 


17212, 


17789, 



17034, 18805, 17138, 17930, 16919, 17448, 15336, 15495, 13994, 13844, 11810, 11727, 10869, 
10833, 8837, 9226, 9120, 10912, 12062, 13186, 11738, 12986, 12704, 12886, 10717, 9598, 8324, 
9018, 9130, 9410, 8786, 10634, 10842, 11562, 12318, 15690, 15598, 17738, 17674, 18615, 16741, 
17050, 14618, 13026, 10517, 10519, 9448, 8801, 7669, 8666, 8719, 8442, 7621, 9134, 9135, 
8306, 7426, 7864, 7125, 6730, 6319, 6736, 5941, 6242, 5954, 6141, 6058, 6335, 6261, 7210, 
7332, 8879, 9226, 11133, 11541, 12631, 12770, 14848, 14122, 13501, 14634, 18516, 16330, 
15966, 14917, 16639, 15044, 15018, 14335, 14600, 15385, 17898, 15957, 15136, 13938, 15509, 
14351, 16090, 15914, 17498, 18261, 19946, 17169, 19669, 20282, 22059, 24453, 29119, 29482, 
36900, 35723, 34421, 29898, 31956, 29718, 28322, 26179, 29696, 27466, 30504, 26165, 26570, 
28122, 31850, 26646, 27834, 25637, 24606, 21130, 23162, 22279, 23767, 22976, 27322, 27605, 
27802, 27391, 34676, 34298, 38379, 38703, 44117, 42658, 46218, 43589, 47710, 43066, 40798, 
33746, 32673, 28372, 28680, 28106, 31690, 30389, 36869, 40106, 47424, 48578, 55837, 54952, 
58549, 50095, 49514, 44181, 46058, 40090, 41533, 38709, 39914, 37109, 38954, 36341, 40474, 
35613, 33807, 30282, 32889, 29954, 31759, 28234, 29079, 24981, 23248, 18575, 18293, 19278, 
22717, 19358, 20282, 18106, 16710, 13693, 14634, 15445, 16880, 15890, 17204, 14900, 13917, 
11770, 14431, 21809, 27216, 25135, 33001, 35706, 37304, 34026, 34566, 29941, 26234, 18625, 
14999, 11783, 11732, 10846, 11937, 11439, 14330, 15802, 17658, 20062, 21930, 20282, 20458, 
16496, 15508, 14026, 14824, 16106, 21194, 21911, 28410, 29045, 28922, 25936, 26104, 22155, 
22292, 22170, 25425, 22677, 26911, 26042, 26989, 26936, 29770, 31097, 30122, 26530, 25826, 
21886, 21386, 20062, 26346, 26415, 26762, 26717, 30634, 24610, 24966, 21975, 19772, 16618, 
23290, 26293, 28586, 28906, 30423, 29757, 34609, 31466, 34367, 32441, 34280, 29463, 33981, 
31310, 30997, 25514, 23407, 20111, 20797, 17986, 18347, 17365, 17576, 15253, 15546, 14058, 
13637, 11936, 12794, 10731, 9770, 7905, 6842, 5538, 6794, 9245, 10538, 10158, 10298, 7760, 
6114, 5090, 5045, 4648, 4545, 4146, 4181, 4094, 4602, 4797, 5762, 5727, 6000, 5441, 5167, 
4512, 4574, 4449, 4714, 4706, 5086, 4927, 5077, 5106, 5373, 5194, 5544, 5125, 5205, 4738, 
4794, 4821, 5180, 4904, 5029, 4613, 4746, 5052, 5662, 5527, 5598, 4799, 4416, 3989, 4092, 
3935, 4042, 3988, 4258, 4055, 4238, 4002, 3936, 3650, 3671, 3473, 3546, 3482, 3706, 3710, 
3914, 3970, 4970, 5482, 7866, 10634, 12618, 12316, 14410, 15496, 16513, 15600, 14122, 9984, 
12605, 16661, 19738, 18578, 16303, 10730, 8853, 8546, 14496, 17583, 20842, 18538, 14742, 
10014, 9685, 9258, 10064, 9539, 11192, 11967, 13802, 12591, 11690, 9066, 8202, 8122, 9455, 
10527, 11914, 10452, 9578, 7722, 7466, 7616, 8488, 7632, 7173, 5973, 5807, 6586, 7658, 7174, 
7191, 6295, 6896, 8426, 10974, 10997, 11002, 8234, 7626, 10688, 15813, 16618, 15348, 9717, 
8586, 9559, 11915, 11100, 9621, 7682, 7632, 9642, 14786, 17525, 18666, 13770, 9567,- 5983, 
5248, 7432, 17364, 23445, 27663, 21599, 14930, 8949, 6568, 4970, 4778, 4325, 4234, 6526, 
15205, 20629, 24181, 18941, 13695, 8715, 6175, 4472, 6369, 11537, 16570, 16289, 13790, 9546, 
10757, 12943, 18671, 18966, 18398, 13322, 11479, 12671, 17192, 17155, 17109, 14618, 17322, 
24133, 36055, 37231, 32490, 18858, 11434, 7203, 6122, 5845, 6934, 7406, 7432, 5675, 4298, 
3173, 2858, 2722, 2785, 2762, 2814, 2775, 2949, 3392, 5186, 6890, 8176, 7840, 8202, 7530, 
6551, 4895, 4503, 5679, 8245, 8990, 8001, 5378, 4026, 3188, 2923, 2709, 3041, 3442, 3716, 
3173, 2676, 2373, 2411, 2474, 2519, 2516, 2709, 2909, 3081, 2815, 2526, 2288, 2223, 2223, 
2245, 2325, 2618, 3094, 4608, 7038, 9809, 9256, 8168, 7658, 9506, 9386, 7974, 5282, 3914, 
3048, 2728, 2434, 2267, 2165, 2117, 2082, 2090, 2154, 2325, 2431, 2442, 2341, 2570, 4994, 
14391, 25815, 33966, 26880, 18101, 9642, 6346, 4439, 3810, 3384, 3298, 2949, 2762, 2582, 
2538, 2421, 2346, 2283, 2314, 2362, 2487, 2516, 2430, 2314, 2389, 2494, 2538, 2549, 2858, 
2946, 2746, 2373, 2192, 2132, 2143, 2229, 2626, 3104, 3296, 2775, 2538, 2360, 2226, 2154, 

2208, 2277, 2250, 2117, 2074, 2058, 2325, 3768, 6077, 5973, 4408, 3029, 2512, 2293, 2274, 
2266, 2250, 2218, 2666, 3551, 4157, 3354, 2730, 2346, 2443, 2582, 2965, 3861, 4736, 3786, 
3232, 3476, 4256, 4042, 3410, 2826, 2420, 2106, 1987, 1930, 1914, 2173, 2623, 2650, 2427, 
2474, 2672, 2426, 2338, 2629, 2846, 2424, 2101, 2018, 2042, 1989, 1839, 1786, 1759, 1838, 
2236, 3274, 4650, 4714, 4362, 3770, 3722, 3586, 3792, 3640, 3397, 2626, 2215, 2034, 1989, 
2000, 2010, 1989, 1930, 1914, 1925, 2466, 4258, 5162, 4202, 2839, 2208, 1899, 1771, 1749, 
1722, 1749, 1911, 2314, 2416, 2037, 1794, 1781, 1876, 1953, 1867, 1853, 2191, 2741, 2720, 

2209, 2001, 1925, 1770, 1685, 1623, 1663, 1642, 1653, 1589, 1578, 1550, 1704, 1789, 1866, 
2402, 2986, 2730, 2128, 1786, 1727, 2026, 2501, 2464, 2050, 1784, 1658, 1570, 1621, 1599, 
1643, 1685, 1704, 1605, 1579, 1493, 1525, 1494, 1576, 1568, 1605, 1598, 1653, 1674, 1770, 



Mil 1698 1672, 1725, 1754, 1834, 1863, 1994, 2074, 1930, 1717, 1666, 1674, 1885, 2082, 

2154 2026 1890, 1834, 1823, 1754, 1706, 1616, 1691, 1773, 1794, 1821, 1994, 2069, 1973, 

175l! 1672* 1599, 1722, 1898, 1936, 1825, 1834, 1759, 1685, 1599, 1642, 1662, 1781, 1823, 

1768' 1706 1824, 1856, 1909, 1882, 1826, 1813, 1839, 1820, 1914, 1985, 1909, 1751, 1678, 

1674' 1882' 2042, 2069, 1962, 2042, 2298, 2423, 2538, 2424, 2256, 2199, 2421, 2698, 2901, 

2794! 269l! 2722, 2922, 2565, 2261, 2239, 2559, 2672, 2751, 2626, 2389, 2250, 2394, 2453, 

2365! 2152! 2026, 2143, 2330, 2282, 2175, 2069, 2000, 2104, 2421, 2735, 2880, 2708, 2536, 

2209, 2042, 1985, 1884, 1818, 1738, 1661, 618 

Maximum Frequency (Enter 1000 or smaller If the frequency range is less than 1000): 
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This process allows you to select up to three components to 
view together. For each component^ you must first select a 
component type. There are three types of components to 
select from (Substrate, Photo Initiator, or Light Source). After 
selecting the desired component type, you can then select a 
component of that type. 

- Select the first component type from the drop-down Est 
below and click the Next > button 
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Select Component Type 
Select Component 
View Results 



Select a Substrate: 



- If you want to view more components, select a component of 
the selected type from the drop- down list below and click the 
Next> button. 

- If you want to view the current components), select a 
component of the selected type from the drop-down list below 
and click the Finish button 

- If you want to select a different component type, click the < 
Back button. 
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Select Component Type 
Select Component 
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- Select the next component type from the drop- down Hst 
below and click the Next > button. 

- If you went to select a different component* click the < Back 
button. 
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Select a Photo Initiator: 



- If you want to view more components, select a component of 
the selected type from the drop-down list below and click the 
Next > button. 

- If you want to view the current components), select a 
component of the selected type from the drop- down list below 
and click the Finish button. 

- If you want to select a different component type, click the < 
Back button. 
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™ Type 



Select Component Type 
Select ( 
View Results 



- Select the next component type from the drop- down list 
below and click the Next > button. 

- If you want to select a different component, click the < Back 
button 
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Select a Substrate, Light Source, and/or Photo Initiator 



Select CempeaeHt Type 
Select Component 
View Results 



Select a Light Seurce: 



- If you want to view more components, select a component of 
the selected type from the drop- down list below and cHck the 
Next> button, 

- If you want to view the current components), select a 
component of the selected type from the drop- down list below 
and click the Finish button. 

- If you want to select a different component type, click the < 
Back button. 
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Overlay Diag ram 

* To print, click on this frame first, then select "Print" from the "Tile" menu above. For best print results, us 

The purpose of this overlay :s to compare spectra and therefore the spectra htve been scaled to achieve this The '■ 
substrates is scaled from 0-100%. In certain cases, the transmittal e may appear to be nearly zero but mav not actu* 
cases, it may be possible to select an appropriate light source to allow the transmittance of light. The absorbance s- 
photoinitiators/sensitaers have been scaled between 0-100 to allow compariscn between the transmittance spectra' ■ 
the absorption spectra of the photoirutiators/sensitizers. The spectra of the light sources are also scaled from 0-100. 

NOTE: Source spectra is uncorrected . Please contact someone from the Curing Resource Center ("Contacts" to the 
further information. 
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Overlay Diag rsuri 

* To print, click on this fi^ne Bret, then select "Print" from the "File" menu above. For best print results, use Intern. 

The purpose of this overlay is to compare spectra and therefore the spectra have been scaled to achieve this. The transmit;, 
substrates u scaled from 0-100%. ir. certam cases, the transrmttar.ee may appear to be nearly zero butmay not actually be - 
cases, it may be possible to select an appropnate light source to allow the transmittance of light. The absorbance spectra of 
photoinitiators/senstuzers have been scaled between 0-100 to allow companson between the transmittance spectra of the s-. 
the absorption spectra of the photomitiators/sensiuxers. The spectra of the light sources are also scaled from 0-100. 
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Overlay Diagram 

* To print, click on this fi-amc first, then select "Print" fi-om the "Tile" menu above. Foi best print results, us 

The purpose of this overlay is to compare spectra and therefore the spectra ht.ve been scaled to achieve this. The 
substrates is scaled from 0-100%. In certain cases, the transmittance may appear to be nearly zero but may not actux 
cases, it may be possible to select an appropriate light source to allow the tran smittance of light. The absorbance sv 
photoinitiators/sensiuzers have been scaled between 0-100 to allow comparisc n between the transmittance spectra 
the absorption spectra of the photoiniuators/sensitizers. The spectra of the light sources are also scaled from 0-100 

NOTE: Source spectra is uncorrected. Please contact someone from the Curing Resource Center ("Contacts" to the 
further information. 
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the selected type from tie drop- down list below and click th 
button. 

- If you want to select a different component type click the <• 
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Overlay Diagram 

* To print, click on this Ixante first, then select "Print" fit>m the "File" menu above. For bestprint results, us 

The purpose of this overlay is to compel spectra and therefore the spectra ha.ve been scaled to achieve this The • 
substrates is scaled from 0-100%. In cer.ir. rases, the tr ansnuttar.ee may appear to be nearly zero but may not actu 
cases, it maybe possible to select an &pr::criate light source to allow the Uansrruttance of light The absorbance s- 
photoimuators/sensitners have been sctlt i between 0-100 to allow compariscn between the transmittal e spectra* 
the absorpUon spectra of the photoinitiv.irs/sensitizers. The spectra of the light sources are also scaled from 0-100. 

NOTE; Source spectra is uncorrected. Pit is t contact someone from the Curing Resource Center (" Contacts" to the 
further information. 
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The purpose of this overlay is to contpar* spectra ani -.l-.trefore the spectra hr.ve been scaled to achieve this The • 
substrates is scaled from 0-100%. In cert- rases, th; -smittance may appear to be nearly zero but may not actu 
cases, it maybe possible to select an appropriate Ugh: s vxct to allow the trarsmittance of light The absorbance s- 
photoirutiators/sensitners have been seals* between IOQ to allow compariscn between the transmittance spectrs' 
the absorption spectra of the photo«itiat;rs/sensiti=e: 3 The spectra of trie Usht sources are also scaled from 0-10C 

NOTE: Source spectra is uncorrected . Pleiss contact f rrr.eone from the Curing Resource Center ("Contacts" to the 
further information. 
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